Rehmanniae Radix is the fresh or dry root of Rehmannia glutinosa LIBOSCH. (Scrophulariaceae). As officially listed in the Korean Pharmacopoeia, this herbal drug is to be used in dried form or after processing.
43) The 13 C-NMR data for 1 revealed the presence of one oxymethine carbon at d 71.3, two oxymethylene carbons at d 68.7 and 66.3, two oxygenated quaternary carbons at d 74.9 and 76.6, a carboxylic acid carbon at d 183.0, and an olefinic double bond (d 129.5, 139.5) supporting a pentahydroxy-urs-12-en-oic acid skeleton bearing an a-hydroxyl at C-19. Regarding the two hydroxyl groups and a carboxylic acid group on the D/E rings, two methyl groups on the D/E rings were transformed into the COOH and one CH 2 OH group, respectively. The latter group and the remaining hydroxyl group on the D/E rings were assigned at C-20 due to its quaternary nature. A comparison of the 13 C-NMR spectra of 1 and 3b,19a,23,30-tetrahydroxyurs-12-en-28-oic acid (30-hydroxyrotundic acid) 28-O-glucoside 44) showed the expected downfield shifts for absorption due to C-20 (ϩ28.4 ppm) and C-30 (ϩ3.8 ppm), and upfield shifts for C-18 (Ϫ4.8 ppm), C-22 (Ϫ5.0 ppm), and C-29 (Ϫ4.7 ppm) due to the g-gauche effect exerted by the b-oriented hydroxyl group at C-20. [45] [46] [47] The NMR data of rings C/D/E in 1 were similar to those of kudinolic acid (3b,19a,20b-trihydroxyurs-12-en-28-oic acid) isolated from the leaves of Ilex kudincha. 48) This was further corroborated by the heteronuclear multiple bond correlation (HMBC) spectrum, in which the proton signal at The coupling constants allowed the identification of a bquinovosyl (6-deoxyglucosyl) unit. Furthermore, homo-nuclear coupling correlations for -CH 2 -CH 2 -CH 2 -and -CHϭCH-C(CH 3 )ϭCH-were observed, the latter of which were in good agreement with those of the side chain, (2E,4E)-3-methylpentadienoic acid.
20) The 13 C-NMR spectrum of 2 gave 21 carbon resonances that were attributed to three CH 3 , three CH 2 , and three quaternary C (two oxygenbearing, d 80.3, 83.6) for the dihydroxy-trimethylcyclohexyl group; a methyl and five oxygenated CH for the quinovose moiety; and six carbon signals for the side chain, (2E,4E)-3-methylpentadienoic acid. The heteronuclear multiple quantum correlation (HMQC) spectroscopic data analysis of 2 furnished assignments of the proton-bearing carbon and corresponding proton resonances in the NMR spectra ( Table 2 ). The HMBC correlations of the geminal CH 3 signals at C-1 with C-2 (d 37.1) and an oxygenated quaternary C-6 (d 80.3), and a CH 3 signal at an oxygenated quaternary C-5 (d 83.6) with the same C-6 supported the 5,6-dihydroxy-1,1,5-trimethylcyclohexyl fragment of 2. Furthermore, long-range heteronuclear correlations for H-7 and C-5 and C-6, and anomeric H and C-5 ( Fig. 2) supported that the side chain and quinovose were linked at the C-6 and C-5 positions, respectively, of the cyclohexyl moiety. Therefore, the aglycon should be aeginetic acid. 20, 21, [52] [53] [54] [55] Acid hydrolysis of 2 with 5% HCl gave an aglycon, aeginetic acid, 21) and D-quinovose as the sugar component identified on TLC and GC analyses by comparison with authentic sample. Given the above ob- C-NMR spectra of the compound suggested the presence of aeginetic acid quinovoside and an ajugol moiety of a 6-O-acylated ajugol derivative, 6-O-(4Љ-O-a-L-rhamnopyranosyl)vanilloyl ajugol, which was also isolated from the same plant, suggesting that 3 is an aeginetoyl ajugol quinovoside. 20 (Fig. 3) . From the above spectroscopic and chemical data, the structure of 3 was established as aeginetoyl ajugol 5Љ-O-b-D-quinovoside.
This paper constitutes the first isolation of a triterpenoid from the genus Rehmannia. Although aeginetic acid was previously identified from dried roots 17) and from steamed roots, 21) aeginetic acid quinovoside and its derivative have been isolated for the first time.
Three new isolates were examined for their ability to inhibit NO production in LPS-treated RAW 264.7 cells as previously described. 57 ) None of the compounds tested displayed inhibitory effects against NO production (IC 50 Ͼ200 mM).
Experimental
General The optical rotations were determined on a JASCO P-1020 polarimeter. The IR and UV spectra were recorded on a JASCO FT/IR-5300 and Hitachi JP/U3010 spectrometer, respectively. The EI-MS was performed on a Hewlett Packard 5989B mass spectrometer. The high-resolution FAB mass spectrum was obtained in a 3-nitrobenzyl alcohol matrix in positiveion mode on a JEOL JMS-700 MStation. The NMR spectra were measured in CD 3 OD on a Bruker Avance 400 (400 MHz) or a Bruker Avance 500 (500 MHz), and the chemical shifts were referenced to the solvent signals 
NMR Data for Aeginetic Acid 5-O-b-D-Quinovoside (2) and Aeginetoyl Ajugol 5Љ-O-b-D-Quinovoside (3)
No. small pieces and percolated with 70% EtOH for 5 d at room temperature, 8 times. The 70% EtOH extract was evaporated to dryness under reduced pressure and then partitioned between H 2 O and EtOAc and then BuOH (778 g). The EtOAc extract was added to 90% aqueous MeOH and extracted with hexane to give hexane (100 g) and 90% MeOH (106 g) extracts. The 90% MeOH extract (106 g) was fractionated by column chromatography over silica gel with CH 2 Cl 2 /MeOH (gradient) to yield 50 subfractions (Fr. 90M01-90M50). Fraction 90M32 (5.6 g) was further purified on a silica gel column with EtOAc saturated with water to yield 45 subfractions (Fr. 90M32-01-90M32-45). Fraction 90M32-28 (500 mg) was chromatographed on a silica gel column with MeOH/H 2 O (10 : 1) to yield compounds 1 (2 mg) and 2 (50 mg) from 90M32-28-15. Fraction 90M32-40 (2 g) was chromatographed on a silica gel column with EtOAc saturated with water/MeOH (95 : 5) to afford subfraction 90M-32-40-45 (800 mg), which was further purified on an RP-18 column with 50% MeOH to yield compound 3 (100 mg).
Glutinolic Acid (1) 2) on cellulose plate. The dried sugar (1 mg) was treated with pyridine (0.1 ml), and then the solution was added to a pyridine solution (0.1 ml) of L-cysteine methyl ester hydrochloride (2 mg) and warmed at 60°C for 1 h. The solvent was evaporated under a N 2 stream and dried in vacuo. The residue was trimethylsilylated with TMS-HT (0.1 ml) at 60°C for 30 min. After the addition of hexane and water, the hexane layer was removed and checked by GC. The retention times (t R ) of the peaks were 4.493 and 5.053 min. The t R of the peaks of the authentic sample were 4.490 and 5.048 min (D-quinovose).
Alkaline Hydrolysis of 3 A solution of 3 (12 mg) in 2% NaOH in MeOH (1 ml) was kept at room temperature for 3 h. The reaction mixture was added to water (5 ml) and extracted with CH 2 Cl 2 (5 ml 
